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Fourier-transform infrared (FT-IR) spectroscopy
Fourier-transform infrared attenuated total reflection (FTIR-ATR) spectra were collected using the Nicolet iS10 FT-IR spectrometer (Thermo Fisher Scientific). Spectra were obtained by accumulating 16 scans over the range of 650-4000 cm -1 . The background spectrum was collected before analyzing each sample at ambient atmosphere.
Raman spectroscopy
The Raman measurements were performed with a Bruker MultiRAM Raman with sample compartment D418, equipped with a Nd-YAG-Laser (1064 nm) and a LN-Ge diode as detector.
The laser power used for sample excitation was 50 mW, and 64 scans were accumulated at a resolution of 1 cm -1 .
Atomic force microscopy (AFM)
The morphologies of the ZIF-7 nanocrystals were characterized by AFM imaging using the Veeco Dimension 3100 instrument operating under the tapping mode. A silicon probe, Scout 350 (NuNano) was employed, which consists of a Si cantilever with a conical tip at its end. The cantilever was 125 μm long, 30 μm wide and 4.5 μm thick. Its resonance frequency was 350 kHz and spring constant was 42 N/m.
Gas sorption measurements
N2 physisorption isotherms at 77 K of ZIF-7-II were measured using an Autosorb iQ (Quantachrome). In order to eliminate undesired sorption during storage, both nano-sized crystals and micron-sized crystals were further degassed at 150 °C overnight before the measurements.
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Figure S1
. SEM image of the as-synthesized ZIF-7 nanocrystals with a mean diameter of ~30 nm.
S-6 show the shift of IR peaks upon the phase transition from ZIF-7-II to ZIF-7-III. 
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